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PREFACE

This report presents a methodology for preparing operation and maintenance

performance standards for activities at Corps of Engineers recreation areas

and was developed by the University of Southern Mississippi. A methodology,

supporting rationale and optional techniques for completing the components of

individual operation and maintenance standards are presented. The study was

conducted under contract with the U. S. Army Engineer Waterways Experiment

Station (WES), Vicksburg, Mississippi, Contract No. DACW 39-79-M-2606.

Dr. Walter H. Bumgardner, Associate Professor, University of Southern

Mississippi, was the Principal-In-Charge of this study.

Mr. Larry R. Lawrence (WES) was the project monitor and Mr. William J.

Hansen was Recreation Research Team Leader. Dr. Adolph Anderson, WES, was

program manager of the Environmental Laboratory (EL) Recreation Research Program.

The study was supervised by Dr. Conrad J. Kirby, Chief, Environmental Resources

Division, EL, and under the general supervision of Dr. John Harrison, Chief, EL.

Col. John L. Cannon, CE, and Col. Nelson P. Conover, CE, were Commanders

and Directors of WES during this study. Technical Director was Mr. F. R. Brown.
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CONVERSION FACTORS, U. S. CUSTOMARY TO METRIC (SI) UNITS OF
MEASUREMENT

U. S. customary units of measurement used in this report can be converted to
metric (SI) units as follows:

Multiply By To Obtain

inches 2.54 centimetres

feet 0.3048 metres

yards 0.9144 metres

miles (U. S. statute) 1.609347 kilometres

square feet 0.09290304 square metres

square yards o.8361274 square metres

acres 4046.873 square metres

cubic yards 0.7645549 cubic metres

ounces (mass) 0.02834952 kilograms

pounds (mass) 0.4535924 kilograms

tons (mass) 907.1847 kilograms

pints 0.0004731765 cubic metres

quarts 0.0009463529 cubic metres

gallons 0.003785412 cubic metres
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INTRODUCTION

Concern over the efficiency and effectiveness with

which government services are delivered is higher today than

at any previous time. Administrative efforts to reduce the

Federal budget have resulted in increased pressure on all

Federal Agencies to rely more on the private sector for

goods and services. Circular No. A-76, released March 29,

1979, by the Office of Management and Budget (OMB) reaffirmed

the Government's general policy on increasing this reliance.

Upon implementing OMB's, Circular A-76 the U.S. Army

Corps of Engineers will be required to use more rigid and

detailed guidelines when determining whether certain mainte-

tenance services should be performed under contract or with

in-house resources.

There are other factors related to determination of

the most efficient and effective utilization of Corps re-

sources. The present level of contracted operation and

maintenance (O&M) activities at the 440 Corps projects

ranges from none to practically all activities. The number

of permanent and temporary maintenance personnel employed by

the Corps during 1977 exceeded operations personnel by less

than 10 percent. In other Federal agencies with similar

responsibilities for providing recreational opportunities,

the number of maintenance personnel employed frequently
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exceeds operations personnel by substantially larger per-

centages. Although the Federal Government has attempted to

minimize payroll expenses and personnel, spaces are becoming

increasingly limited; the Corps Civil Works program is

nevertheless increasing in complexity as more projects

become operational. The emerging trend is toward increased

contracting for O&M services.

Little information is available on services which are

most amenable to contracting in terms of cost, utilization

of manpower, resources, contract administration, and per-

formance. Information is needed to determine the criteria

for effective (O&M) service contracting and minimizing in-

house resources required for contract administration and

monitoring. The U.S. Army Engineer Waterways Experiment

Station (WES) has initiated a comprehensive research program

to provide this information.

The research project reported herein developed a

methodology for preparing O&M standards applicable to

monitoring the quantity and quality of in-house as well as

contractual work. A methodology, supporting rationale, and

optional techniques for completing the components of in-

dividual O&M standards are presented. Examples of stand-

ards, developed from information and data collected at four

Corps reservoirs, are illustrated. Options are discussed

for recouping costs of unsatisfactorily completed work.

_ _ _ _ _ 2j



Recommendations are given for implementing a standards

program and furthering the Corps' research in this area.
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SCOPE OF WORK, OBJECTIVES, AND METHODOLOGY

Scope of Work

The research project reported herein is one of six

elements in a comprehensive WES project, "Cost Efficiency

of Methods of Operating and Maintaining Corps Recreation

Areas," (Recreation Research Program Work Unit No. 31640).

The overall purpose of the cost efficiency project is to

identify information collection techniques and procedures

that will optimize maintenance performance in Corps recreation

areas through in-house and contractual services. It was pre-

cipitated largely by the trend toward more maintenance by

contract and the need for more efficient and effective utiliza-

tion of in-house resources. The six interrelated elements of

the project include (a) identification and evaluation of current

approaches, (b) cost documentation, (c) development of a method-

ology for preparing performance standards, (d) development of

model contract procedures, (e) summary and recommendations,

and (f) preparation of a user manual.

This particular study addresses element (c) -- development

of a methodology for preparation of performance standards for

operation and maintenance activities at Corps recreation areas.

Objectives

The primary objective of this study was to provide

information for project management personnel on the preparation

and utilization of performance standards for both in-house and

4
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contractual maintenance. The intention was to produce a

methodology which would be sufficiently general for Corps-wide

application, yet specific enough for use in measuring per-

formance.

The study required identification and evaluation of

current approaches to the development of performance standards.

Recommended procedures were to incorporate, where appropriate,

existing Corps procedures, procedures followed by other agencies,

and suggested new procedures.

The University of Southern Mississippi (USM) Department of

Recreation agreed to develop guidelines for ensuring that opera-

tion and maintenance activities performed by contractors adhere

to criteria established by the Corps. Suggestions for maintain-

ing quality control, such as performance inspections, and

scheduling of inspections were also to be included.

The methodology was also intended to become a tool for

enhancing the visual appearance as well as the functioning of

the various types of Corps recreation areas (e.g., visitor

centers, campgrounds, beaches, boat ramps, restrooms, shower

houses, and playgrounds). Activities that were to be addressed

include: (a) mowing and grounds maintenance; (b) refuse re-

moval; (c) restroom cleaning and maintenance; (d) building and

facility maintenance; (e) road maintenance; (f) plumbing and

electrical services; (g) equipment maintenance; (h) user

surveys; (i) gate keepers; and (j) operation of sanitary treat-

ment facilities. It was decided by USM personnel and WES

5Iwo, - Z"Z



representatives that user survey and gate keeper activities

would not be addressed because they are peripheral to the

central focus of the study.

Methodology

From the outset there was close coordination of the project

with WES personnel. Several meetings were held to discuss the

research goals, objectives, and procedures. One outcome of

those meetings was the selection by the WES coordinator of four

Corps projects for analysis and case study to augment the

research project. The Corps projects selected were: Garga--

Little Elm Reservoir, also referred to as Lewisville Lake,

located near Dallas, Texas; Lake Barkley, near Paducah,

Kentucky; Stockton Lake, near Stockton, Missouri, and West

Point Lake near Atlanta, Georgia. Several factors led to

selection of these particular sites. They are characterized

by maintenance of recreation areas and facilities typical of

many Corps projects: two are located near major metropolitan

areas and two are located in rural areas; two of them carry out

a large part of their maintenance by contract and two use

primarily in-house personnel.

Another outcome of those initial meetings with WES person-

nel was the coordination of the performance standards study

with the cost documentation element. Data collection at the

four sites for the cost documentation study was to be useful

in the performance standards element as well. The investigators

of the two project elements and the WES coordinator worked out

details on the type and format of data that would be collected

to document cost.
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The objectives of the cost documentation element of the

study were:

a. To design and develop a methodology for the capture
of costs associated with providing for the operation
maintenance of Corps recreation areas.

b. To develop computer programs for the organization,
analysis, and presentation of O&M cost data.

C. To assess management strategies of contractual and
non-contractual maintenance work activities.

d. To develop a prototype maintenance management system
for use by resource managers in the planning and con-
trolling of contractual and noncontractual work.

The WES coordinator also arranged for investigators of the

two research elements to meet with the individuals responsible

for day-to-day planning and management of O&M activities at the

four Corps projects. The team of three then visited the pro-

jects, discussed the research elements, arranged for data

collection, and reviewed current O&M procedures.

Subsequently, this investigator returned to the four sites

for further analysis and review of O&M activities. At each

site the following four tasks were completed:

a. Management personnel and maintenance foremen were
interviewed on indicators of quality performance
for the primary maintenance activities being
considered.

b. Existing O&M contracts were reviewed and local
experiences with enforcement of contracts were
discussed.

c. O&M procedures (in-house and contractual) were
examined. The use of standards was discussed and
the local use of reference material was reviewed.

d. Onsite inspections of maintenance work in progress
were conducted and photos were taken of a represent-
ative sample of conditions found.

71



In addition to the review, analysis, and data collection

efforts that were completed with Corps personnel, an extensive

effort was made to gather secondary information. Contacts

were made with personnel in the U.S. Department of the

Interior and information was received from the National Park

Service and the Bureau of Land Management. Material was

also received from the U.S. Forest Service. Numerous con-

tacts were made and information obtained from State, county,

and municipal agencies as well as private consultants. A

substantial amount of information was also obtained from the

Department of Housing and Urban Development and the Urban

Institute. Contacts were made and material was received

from the officials in the Departments of the Air Force

(USAF) and the Navy. Several individuals who were working

on similar projects that potentially relate to this project

ware contacted. These are listed below:

a. David L. Muzio, Lt. Col., USAF
Air Force Medical Management Engineering Team (AFMEA)
Maxwell Air Force Base, Alabama 36112

b. Mr. Barney Lewis (Code 1001)
Commander Facilities Engineering Command
200 Stoval Street
Alexandria, Virginia 22332

c. Mr. Dave Williams
Navy Industrial Engineering Center
Norfolk Naval Base
Norfolk, Virginia 23511

d. Mr. Edward Collins
Navy Industrial Engineering Center
Norfolk Naval Base
Norfolk, Virginia 23511

e. Mr. Harry P. Hatry
The Urban Institute
2100 M Street, N.W.
Washington, D.C. 20037
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f. Mr. Paul Epestein
U.S. Department of Housing and Urban Development
451 7th Street, S.W.
Washington, D.C. 20410

In preparing this report, a thorough review was made of

the current levels of attention being given to the contracting

of O&M services, productivity assessment, techniques for pre-

paring and utilizing performance standards, and quality control

measures. Literature was reviewed and several case studies

examined. Previous work by the author on procedures for pre-

paring maintenance standards was reevaluated, tested, and

further refined for incorporation in this report.
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BACKGROUND OF PARK AND RECREATION O&M STANDARDS

The history of the development of park and recreation

maintenance standards is unclear for several reasons. One

reason is that very little research has been conducted to

date. The need for performance measurement, quality control,

and effects assessment has largely resulted from the austere

funding experienced by public agencies during the last five

years. Another reason has been the lack of interest by

academicians. However, this seems to be changing as a result

of the attention directed toward the need for improved park

maintenance. An example of the increasing attention is found

in a recent statement by Chris Delaporte, Director of the

Heritage Conservation and Recreation Service (Department of

Interior). Soon after taking office, Delaporte stressed his

obligation to "be an advocate and to advise the Assistant

Secretary and the Secretary that minimum standards of main-

tenance be instituted in this Department for its outdoor

recreation facilities.
1'

The present state of the art of developing maintenance

standards has been influenced by three fields: landscape

architecture, industrial engineering, and personnel management.

Landscape architecture gave rise to park administration and grounds

maintenance. Park administration is the major force contribut-

ing to the development of maintenance standards for recreation

areas today.

One of the earliest references to park maintenance standards

is found in Conover's classic Grounds Maintenance Handbook first

published by the Tennessee Valley Authority (TVA) in 19532. In

10



this work Conover pointed out the need for classifying lands

into categories which provide a basis for estimating appro-

priate levels of maintenance. The standards he proposed

were primarily conditions and ways in which areas were to be

maintained over a long period of time. Conover's beginnings

and subsequent work by professional park managers have led to

increased emphasis on qualitative aspects of maintenance

standards.

The industrial management field is contributing a body of

expertise to the development of maintenance standards from a

more quantitative perspective. One of the key questions

addressed by industrial engineers is the average length of time

that certain maintenance tasks require. Their major contribu-

tion has been the refinement of techniques such as time study,

work sampling, and methods time measurement (MTM) for develop-

ing Engineered Performance Standards (EPS) which are used in

planning and scheduling maintenance activities. The use of

EPS for deriving the quantitative element of standards is

described in detail later in this report.

The third area that has influenced the present state of

the art for developing park and recreation maintenance stand-

ards is the management by objectives (MBO) process. Under

this concept, employer job descriptions are developed so that

personnel performance is directed toward the attainment of

agency objectives. Measurable personnel performance standards

reflect expectations of the efficiency and effectiveness with

which specific tasks are to be accomplished. Agency adoption

11b



of management by objectives approaches has been a factor in

the trend toward increased development and adoption of

maintenance standards.

12



CURRENT STATUS OF THE DEVELOPMENT AND USE OF O&M STANDARDS

Before a widely acceptable methodology can be established

for the preparation of O&M standards there must be common agree-

ment on what these standards are supposed to represent. The

intended uses, contents, and procedures for development funda-

mentally depend on an acceptable definition of O&M standards.

This fact as well as other very pertinent observations have

been made by many individuals who have tried to prepare standards.

Perhaps Ellison has summarized the current situation better than

anyone when he says, "There are four major problems which make

establishing park maintenance standards difficult, frustrating,

and expensive. '3 He identifies these as:

a. Lack of commonly used or understood vocabulary.

b. Lack of a simple methodology which can be commonly
adopted or applied without significant amounts
of data.

c. Difficulty in predetermining measurable standards.

d. Failure of the types of standards currently avail-

able to address the factor or quality of the
maintenance to be performed or expected.

Two of the most widely recognized authorities in the park

and recreation field, Sternloff and Warren, in their book, Park

and Recreation Maintenance Management, say that:

Maintenance standards describe the conditions that will

exist when maintenance tasks have been successfully

completed. Maintenance standards provide a means to

compare conditions as they are found by inspection or

observation and the accepted standards for the parti-

cular area or facility.
4
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Another source, Gerald A. Rowe, experienced in maintenance

with the National Park Service, stated that:

Maintenance standards set forth descriptions of the work
to be performed and the resources needed (personnel, equip-
ment, materials, and money) in insure effective and
economical achievement of the desired levels of maintenance.

Both of these statements are relatively accurate assessments

of the use and contents of maintenance standards, but are limited

as operational definitions for developing a methodology. For

this purpose, a better definition of park and recreation OM

standards would be:

Description of qualitative levels to which quantified
units of O&M functions should be accomplished and the
associated personnel, equipment, and supplies, time, and
costs.

This definition incorporates all of the basic elements identified

by the sources cited. It also injects a sense of expectation

relative to quality, efficiency, and effectiveness of work

performance. The recommended definition is not only consistent

with the suggestions of recognized authorities, it is also

supported by existing standards and obvious needs for more

comprehensive approaches to their formulation.

Park and recreation resource managers have developed

maintenance standards mainly for keeping areas and facilities in

aesthetically pleasing, clean, healthful, and safe conditions.

Another motivation has been the need to ensure the proper

functioning of equipment and facilities and to meet or extend

their designed life expectancy. This has resulted in standards

consisting largely of conditions that are expected to remain

constant through the achievement of maintenance tasks as

verified through periodic inspections. Typical of this approach

are the early standards developed by the National Park Service

14
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for buildings and equipment.4 These standards reflect the

need to address qualitative conditions which agencies

constantly try to maintain, but omit the quantitative resources

needed to attain the standard. Appendix A contains some

example O&M standards.

Most of the emphasis in the development of standards has

been on the quantification of time (man-hours) to accomplish

units of maintenance work basic to the attainment of certain

desirable conditions. The utilization of time standards has

been recognized as a tool for management to assess the effect-

iveness of a work force; however, it is an inadequate measure

of the quality of work performed. Nevertheless, time has

been the key element incorporated in most standards. Examples

of this approach are the time standards contained in Appendix B,

prepared by the publishers of Prounds Maintenance.6 According

to the source of information, the time needed to accomplish

certain tasks reportedly varies little with climate, training,

and conditions of facilities, but will change as a result of

adoption of simpler methods and the use of new or more efficient

equipment.

Further examples of recent attempts to develop O&M

standards reveal a movement to include elements other than time,

such as costs, personnel requirements, material, and equipment.

Appendix C contains excerpts of standards prepared by Fairfax

County, Virginia, and the State of Pennsylvania. Although

their standards provide details of the quantitative elements

essential to good standards, they do not include qualitative

15



expectations. To this extent, they would be more applicable

to analysis of current and future O&M costs associated with

capital improvements, than assessment of quality of

maintenance.

Much of the increased emphasis placed on the development

and use of standards stems from a trend toward productivity

measurement at all levels of government. The following few

examples are typical of localized efforts in this area and

some of the anticipated benefits.*

Santa Rosat California, has analyzed its park maintenance

operations and identified opportunities for improvement. Work

measures have been developed and specific standards have been

set and implemented.

New York, New York, has implemented a citywide park

maintenance improvement program based on work standards and

performance reporting.

South Bend, Muncie, Gary, and Fort Wayne, Indiana, are all

involved in a work measurement study of parks and recreation

services to provide a management tool for judging the efficiency

of parks maintenance and for use as a basis for future management

decisions.

Wilmington, Delaware, has conducted time and motion studies

of its parks maintenance activities and has developed standards

* Personal communication, Ms. Carol Mears, National Technical

Information Service, U.S. Department of Commerce, Washington,

D.C., 12 August 1979.
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to improve overall efficiency. Implementation resulted in

annual savings of $115,000 (a 27 percent savings).

San Diego, California, has developed a work scheduling

system for gardening crews that reflects seasonal variations

in manpower and equipment requirements. Work and performance

standards for gardening foremen and journeymen have also

been established.

Honolulu, Hawaii, has developed detailed descriptions of

its parks and work standards for use in workload scheduling.

A manual of pictures depicting the qualitative level of main-

tenance standards is used as a basis for regular evaluations.
7

In the Honolulu project, standard time data obtained from

U.S. Army pulbications were verified by field checks and

modified to accommodate local conditions and work methods. The

result was an inventory of tasks and associated time standards

which formed the data base needed for a comprehensive resource

allocation and scheduling program.

17



GENERAL FINDINGS OF PROJECT VISITS

Quality of Maintenance

The overall quality of maintenance, as determined through

visual inspections and conversation with personnel at the Corps

recreation areas selected by the IVES coordinator, ranged from

good to poor. Significant variations in quality appeared to

reflect differing priorities and variations in the effectiveness

of work effort.

For example, one project took great pride in the mainte-

nance of its roads. A large portion of its attention and

resources was directed toward that objective and, as a result,

their roads were in much better condition than those in other

projects. In another case, more effort was devoted toward

grounds maintenance, grass cutting and trimming. At still

another site, latrine maintenance received a proportionately

higher emphasis with correspondingly good results. Latrine

maintenance (particularly vault toilets) was, by comparison,

poor in other instances. There was, in general, a significant

lack of uniformity in the quality of maintenance at the four

project sites.

Several factors appear to contribute to this situation.

An absence of organized plans for maintenance that included

planning, programming, and scheduling procedures was noticeable,

especially with regard to in-house maintenance. Maintenance

tasks seemed to be scheduled in an ad hoc manner or performed

when the specific task needed to be done. In part this may

18
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result from the lack of an organized approach to maintenance

management, and in part may be attributed to insufficient

maintenance staffs.

Other contributing factors were variations in tasks being

completed and supplies being used. For example, at one project,

the grass was neatly trimmed around buildings and trees. Side-

walks and curbs were edged after areas were mowed. At another

project, there was no evidence that this was a common practice.

One project was effectively using chemicals and deodorants to

minimize odor in latrines; whereas, another project appeared

to use no chemicals or deodorants and a third was searching for

a more effective product.

Quality Control and Contract Surveillance

At all four sites, the field personnel were very interested

in and supportive of this developmental research project. They

willingly offered advice and opinions on ways in which it could

be helpful to project management. One point on which there was

consensus was the need for a full-time person to exercise

quality control, conduct inspections, and monitor maintenance

contracts. West Point, which does all of its maintenance by

contract, has such a position (See attached Job Description,

Appendix D).

The primary need expressed was for an established

centralized means of carrying out these functions. Inspection

responsibilities are frequently divided among maintenance

foremen, rangers, and administrative personnel. The frag-

mented approach is partly a result of the vast size and large
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distances to areas covered, and the workload placed on some

maintenance is conducted by a combination of several con-

tractors and in-house personnel.

Problems with Contractors

When questioned about project experiences with conducting

maintenance by contract, the responses ranged from high satis-

faction to strong dissatisfaction. Most of the dissatisfaction

expressed involved two sets of related problems:

a. Unavailability of qualified contractors.

(1) This problem was more prevalent in but not
limited to the Corps projects located in rural
areas. In several instances it was reported
that contractors did not possess the proper
equipment to complete maintenance tasks in the
manner and quality expected. The reported
inability to specify maintenance techniques
and equipment to be used by contractors was
seen as an obstacle by project management
personnel in preventing this situation.

(2) One limitation in seeking qualified contractors
is the emphasis placed on dealing with con-
tractors who are classified as small businesses.
This reportedly prevents employment of
larger contractors and sometimes results in
dependence on less well equipped and less
qualified contractors.

b. Nonfulfillment of Contract Specifications. This
problem reportedly emanates from the difficulties
of attempting to write contracts detailed and "tight"
enough to enable maintenance objectives to be measured.
For example, contracts stating that a task is to be
performed at specified intervals and/or "as needed,"
often results in noncompletion to the satisfaction of
project management personnel. Clauses that provide
for a significant degree of discretion result in
problems of compliance. An associated problem is
the lack of definition of significant violation or
noncompliance with a contract and lack of clarity on
steps which can be taken to resolve the matter.
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Attitudes About the Use of Standards

Almost all of the Corps personnel with whom the use of

standards was discussed agreed that it would be beneficial.

The only reservation expressed was concern over the potential

increase in management workload and costs in preparing and

applying standards.

There was also support for the establishment of Corps-wide

standards and indicators of quality which would be helpful in

determining the extent to which certain maintenance tasks

should be carried out. A precedent currently exists for this

possibility as exemplified by the Corps' South Atlantic

District Office, Standard Operating Procedures (see Appendix E).
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METHODOLOGY FOR DEVELOPING O&M STANDARDS

The methodology presented herein consists of a series of

procedural steps designed to enable maintenance managers to

systematically formulate, organize, and present information in

a format illustrating local operation and maintenance standards.

In other words, it contains the guidelines for describing the

desired qualitative levels at which maintenance functions are

expected to be accomplished and the resources characteristically

required for carrying out these functions. The methodology has

been developed on the premise that, for realizing maximum

utilization and effectiveness, standards should be developed at

the local level through the routine application of prescribed

procedures and processes. The methodology consists of the

following general steps for formulating and maintaining O&M

standards:

a. Development of a land use/maintenance classification
system.

b. Classification of areas and facilities according to
the classification system.

c. Inventory of areas, facilities, and equipment.

d. Identification of key result areas (major functional
groups of maintenance tasks) for which individual
standards will be developed.

e. Collection of data and application of a formula that

prescribes the component elements of a standard.

f. Presentation and illustration of the standard.

. Local application and regular updating of the
standards.
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